MicroRNA expression in the vildagliptin-treated two- and three-dimensional HepG2 cells.
Vildagliptin is an inhibitor of dipeptidyl peptidase-4 that is used for the treatment of type 2 diabetes mellitus. While vildagliptin can induce hepatic dysfunction in humans, the molecular mechanism has not been determined yet. Recent studies indicated that certain types of microRNA (miRNA) were linking to the development of drug-induced hepatotoxicity. In the present study, therefore, we identified hepatic miRNAs that were highly induced or reduced by the vildagliptin treatment in mice. MiR-222 and miR-877, toxicity-associated miRNAs, were induced 31- and 53-fold, respectively, by vildagliptin in the liver. While a number of miRNAs were significantly regulated by the orally treated vildagliptin in vivo, such regulation was not observed in the vildagliptin-treated HepG2 cells. In addition to the regular two-dimensional (2D) culture, we carried out the three-dimensional (3D) culturing of HepG2 cells. In the 3D-HepG2 cells, a significant reduction of miR-222 was observed compared to the expression level in 2D-HepG2 cells. A slight induction of miR-222 by vildagliptin was observed in the 3D-HepG2 cells, although miR-877 was not induced by vildagliptin even in the 3D-HepG2 cells. Further investigations are needed to overcome the discrepancy in the responsiveness of the miRNA expressions to vildagliptin between in vivo and in vitro.